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Proposed Rule 2449 Draft Socioeconomic Report

EXECUTIVE SUMMARY

Proposed Rule 2449—Control of Oxides of Nitrogen igsmons from Off-road Diesel
Vehicles—will implement by reference the Surplug-Rbéad Opt-in for NOx (SOON) Program
[Title 13, California Code of Regulation (CCR), 8en 2449.3 et seq.]. The SOON Program
allows air districts to opt-in to the provision abtain additional NOx reductions beyond those
required by the state regulation (Title 13, CCRstlea 2449) by offering incentive monies for
off-road engine repower and retrofit, and vehieplacements.

The socioeconomic impact of the SOON program nedatd the existing state regulation (Title
13, CCR, Section 2449) was analyzed and is sumathbelow.

Elements of the Proposed Proposed Rule 2449 will implement the SOON Program,
Rule which requires large operators of off-road engirzesl
vehicles with more than 40 percent Tier 0 and Tier
equipment in their fleet population to go beyond tOXx
reductions called for by the state regulation €rkB, CCR
Section 2449). As part of the SOON Program, adiect
operators may apply for funding assistance in aamie
additional NOx reductions. If awarded, the opasatoust
complete their NOx reduction projects. The totatding
for the SOON Program is anticipated to be $120ionil
from 2008 to 2011. PR 2449 will result in 12 tqes day
of NOx reductions by 2014.

Affected Facilities and Approximately 1,300 off-road vehicles (i.e., bulkdus,
Industries loaders, scrapers, etc.) at 100 to 150 facilitia fe
affected. Of the 1,300 vehicles, 72 percent belanghe
construction industry and the remaining 28 perderibng
to the industries of mining (12 percent), utilit@percent)
waste management (landfill and recycling, 3 pef¢eantd
government (5 percent).

Assumptions of Analysis Two scenarios are developed to evaluate the pateatige
of compliance cost of PR 2449. Each scenario &uaved
relative to a base case where PR 2449 is not ingited
and the $120 million Carl Moyer Memorial Air Qualit
Standards Attainment Program (Moyer Program) fumdin
will instead be used for other on- and off-roadjgcts and
the 1,300 off-road engines will be required to compith
the state base regulation for these engines ifutbee.

Scenario 1 assumes that PR 2449 accelerates thiédreb
the 1,300 engines. Therefore, engine owners vallehto
pay for the rebuildn order to obtain the Moyer fundin
Scenario 2 assumes that the rebuild of the 1,3@Mnhes
coincides with the implementation schedule of PR®4dnd
is thus considered a normal business practice af no
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additional cost to engine owners.

The SOON Program essentially incentivizes earlpduer
of approximately 1,300 engines in off-road vehicleBhe
benefit to the owners is that for these enginesr {
compliance with the statewide regulation (Title TR,
Section 2449) will be extended for approximatelyeéh
years.

he

Compliance Cost

The compliance cost is lower under the SOON Prog
than what would otherwise occur.

Under Scenario 1, the average annual compliance
between 2008 and 2012 is $26.8 million for the SO
Program and $25 million for the base case. Thierdifice
is mainly due to the off-road engine rebuild casenhgine
owners and different engine mixes in the Moyer Pany
The average annual cost (2018-2025) of complyirth ttie
state off-road regulation is $18.4 million undee tSOON
Program and $20.2 million during the 2015-2025 qué
under the base case. The difference is due tthtee yeat
extension in implementation of the state regulafmnthe
off-road engines subject to the SOON Program, ohitemh
to the carryover cost of rebuild in 2013 and 20hdear the
normal rebuild schedule in the base case.

Under Scenario 2, the average annual compliancé
between 2008 and 2012 is $24.9 million for the SO

program and $25 million for the base case. Theomi

difference is due to different engine mixes in teyer
Program.  The average annual cost (2018-2025

complying with the CARB off-road regulation is $25.

million under the SOON Program and $16.3 milliorden
the base case. The difference is due to the theee
extension in implementation of the state regulafenthe
off-road engines subject to the SOON Program.

ram

Cos
ON

1

Cos
ON

of

Job Impacts

PR 2449 is projected to result in fewer forgonesjtdian the
base case under both scenarios. Under Scendrid 2449
is projected to result in 317 jobs forgone, on ager
between 2008 and 2025. The jobs forgone for tise lbase
are estimated to be 449. Under Scenario 2, PR !
projected to result in 240 jobs forgone, on averbgéveen
2008 and 2025. The jobs forgone for the base eas
estimated to be 381. The wholesale, constructang
manufacturing industries are projected to gain jdbeng
the years when investments in repowering, retrafit,

49

D

replacement are made.
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Competitiveness Impacts

The impacts on the cost of production are more quooed
in later than earlier (2008-2011) years becausettested
industries will have to pay the incremental repomggicost
on their own in order to comply with the state wi&d
regulation. The industries with higher cost impaend to
have relatively large increases in the relativet cof
production. It is projected that the highest iase in the
cost of production would occur in the mining indysit no
more than six-hundreds of one percent relative t&g
counterpart in the rest of the U.S. for either 8#@ON
Program or the base case under both scenarios.

Seventy-two percent of the affected 1,300 off-readines

belong to the construction industry. The constounct

industry is projected to face higher increases alative
delivered prices than the rest of the industri€ae highesit
percentage increase in delivered prices in thetaot®n
industry is no more than three-hundredths of orneqe
relative to its counterpart in the rest of the UdB.either the
SOON Program or the base case under both scenarios.

Fleet Specific Analysis

An economic assessment was performed on 18 indil/
fleets that would be subject to PR 2449. The ditgrence
of complying with the CARB’s base In-use Off-Roack§el
Vehicle regulation with and with out implementatiohPR
2449 (SOON Program) was calculated for each flé&bst
fleets showed a positive benefit (cost savings)h
implementation of PR 2449 over the full life of t
regulation. Most fleets showed an increase in diamge
costs with PR 2449 implemented in the early yedrthe
regulation because of early “cast flows” neededdmplete
SOON funded projects and potential need to idef
additional vehicles to meet the state regulatibiowever,
in the later years, cost savings from compliancth VAR
2449 were significantly greater than the earli@raéase in
compliance costs resulting in overall costs saviogieets.
PR 2449 will likely result in benefits (cost savi)go a

du

Vit
he

ntify

significant majority of the fleets subject to thaer.
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INTRODUCTION

Proposed Rule 2449—Control of Oxides of Nitrogen i€sons from Off-road Diesel
Vehicles—will implement by reference the Surplug-Rbad Opt-in for NOx (SOON) Program
[Title 13, California Code of Regulation (CCR), 8en 2449.3]. The SOON Program allows
California air districts to opt-in to the provisido obtain additional NOx reductions beyond
those required by the state regulation (Title 1BRC Section 2449 et seq.) by offering incentive
monies for off-road engine repower and retrofitd arehicle replacements. Large off-road
equipment operators with over 40 percent Tier O &l 1 equipment would be required to
apply for funding. If awarded, these operators trplement the project as described in the
application. Funding of $30 million per year fauf years (2008-2011) at a total of $120
million from the Carl Moyer Memorial Air Quality 8hdards Attainment Program (Moyer
Program) is proposed for the SOON Program.

The socioeconomic assessment herein analyzes treectinof the proposed rule. The impact is
compared to the impact of the base case where @@NSProgram is assumed not to be
implemented and the $120 million funding in the Morogram will be used for other projects.

REGULATORY HISTORY

The California Air Resources Board (CARB) adopted Emission Standards for In-Use Off-

Road Diesel-Fueled Fleets regulation in July 200%e regulation requires that off-road diesel
engine and equipment owners meet increasingly mstoregent PM and NOx fleet average

emission targets or perform minimum vehicle turmowed retrofit requirements each year
between 2010 and 2025 depending on the size dldbe Under the SOON provision of the

regulation additional NOx reductions based on tlueenstringent NOx targets can be achieved
through incentive funding.

The Moyer Program was established to fund surplossston reductions (i.e., emission
reductions beyond any federal, state, or local ouleegulation) for the incremental cost of the
cleaner equipment. The Program covers a variegnefand off-road equipment. The Program
is funded by a $2 for vehicle registration, $1 107 for each new tire purchased, and $6 to $12
for smog abatement fee while extending the newckelimog check exemption. The AQMD
has adopted specific policies and procedures téteimmgnt the Moyer Program. The policies and
procedures for the implementation of the Moyer PRaog serve as the basis for the
implementation of the SOON program. Additional awmisirative guidelines to implement the
SOON Program are proposed to implement PR 2449.

LEGISLATIVE MANDATES

The socioeconomic assessments at the AQMD haveeaxiolver time to reflect the benefits and
costs of regulations. The legal mandates dirgetligted to the assessment of the proposed rule
include the AQMD Governing Board resolutions andos sections of the California Health &
Safety Code (H&SC).

SCAQMD 1 April 2008
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AQMD Governing Board Resolutions

On March 17, 1989, the AQMD Governing Board adogtedsolution that calls for preparing an
economic analysis of each proposed rule for tHevahg elements:

» Affected Industries

» Range of Control Costs
» Cost Effectiveness

* Public Health Benefits

On October 14, 1994, the Board passed a resolutioch directed staff to address whether the
rules or amendments brought to the Board for adopre in the order of cost effectiveness as
defined in the AQMP. The intent was to bring faittbse rules that are cost effective first.

Health & Safety Code Requirements

The state legislature adopted legislation thatfoetes and expands the Governing Board
resolutions for socioeconomic assessments. H&SSEdps 40440.8(a) and (b), which became
effective on January 1, 1991, require that a secinemic analysis be prepared for any proposed
rule or rule amendment thdwill significantly affect air quality or emissions limitations."
Specifically, the scope of the analysis shouldudet

» Type of Affected Industries

* Impact on Employment and the Economy of the distric

* Range of Probable Costs, Including Those to Indesstr

* Emission Reduction Potential

* Necessity of Adopting, Amending or Repealing théeRn Order to Attain State and Federal
Ambient Air Quality Standards

* Availability and Cost Effectiveness of Alternativiesthe Rule

Additionally, the AQMD is required to actively cadser the socioeconomic impacts of
regulations and make a good faith effort to minenadverse socioeconomic impacts. H&SC
Section 40728.5, which became effective on Janbat@92, requires the AQMD to:

» Examine the Type of Industries Affected, IncludBgall Businesses; and
» Consider Socioeconomic Impacts in Rule Adoption

H&SC Section 40920.6, which became effective orudanl, 1996, requires that incremental
cost effectiveness be performed for a proposed asulamendment relating to ozone, carbon
monoxide (CO), oxides of sulfur (S oxides of nitrogen (N, and their precursors.
Incremental cost effectiveness is defined as tfferdnce in costs divided by the difference in
emission reductions between one level of contrdlthe next more stringent control.

SCAQMD 2 April 2008
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AFFECTED INDUSTRIES

The proposed rule will affect California owners Andperators of off-road vehicles with a fleet
size over 20,000 horsepower (hp) that have mone #tapercent Tier O and Tier 1 off-road
vehicles in their fleet population as of Januargd08, and have the majority of their operations
in the AQMD. It is estimated that 100-150 fleefac{lities) will be affected as a result.
Currently, there are 3,200 fleets operating inAREVID. While small in number, these 100-150
largest fleets constitute more than 80 percenth@fapproximate 11 million hp of off-road diesel
vehicles in the AQMD. On average, these largestfl are comprised of 300-350 vehicles (i.e.,
bulldozers, loaders, scrapers, etc.), averagingoappately 250-275 hp each (CARB, 2007a).

To meet the AQMD’s 2014 NOx reduction goal to complith the PMs standard,
approximately 520,000 hp of off-road diesel equiptmaust be repowered, which equates to an
average of about 4,000 hp (or about 10 to 15 ved)gber fleet over the 4 year period (2008-
2011) when SOON funding will be available. Becaofthe design of the SOON Program, it is
expected that fleet owners will choose to repowerlarger, older vehicles and for this analysis
it is assumed that 1,300 vehicles with an averageaf 400 hp will be repowered during the 4
years the SOON funding will be available. Thislwésult in less than 5 percent of the vehicles
in a fleet being affected by the SOON Program.

Of the 1,300 vehicles, 72 percent belong to thestrantion industry and the remaining 28
percent belong to the industries of mining (12 pet); utilities (8 percent), waste management
(landfill and recycling, 3 percent), and governmg@npercent).

Small Businesses

The AQMD defines a "small business" in Rule 102as8 which employs 10 or fewer persons
and which earns less than $500,000 in gross amegaipts. In addition to the AQMD's

definition of a small business, the federal SmalkiBess Administration (SBA), the federal
Clean Air Act Amendments (CAAA) of 1990, and thelif@ania Department of Health Services
(DHS) also provide definitions of a small business.

The SBA's definition of a small business uses titer@ of gross annual receipts (ranging from
$0.5 million to $25 million), number of employeear{ging from 100 to 1,500), megawatt hours
generated (4 million), or assets ($150 million)peleding on industry type. The SBA definitions
of small businesses vary by 6-digit North Ameridadustrial Classification System (NAICS)
code.

The CAAA classifies a facility as a "small businasationary source" if it: (1) employs 100 or
fewer employees, (2) does not emit more than 16 pem year of either VOC or NOx, and (3) is
a small business as defined by SBA.

Since individual facilities affected by Proposeddr449 are defined by total horsepower (i.e.,
20,000 hp and above), there may be facilities defias small businesses. However, given the
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provisions of PR 2449, the small business statlisnat be known until compliance plans are
submitted.

COMPLIANCE COST

Two scenarios are developed to evaluate the congdi@ost of PR 2449. Each scenario is
evaluated relative to a base case where PR 2448 implemented and the $120 million Moyer
funding will instead be used for other projects &mel 1,300 off-road engines will be required to
comply with the CARB base regulation for these eagiin the future.

PR 2449 implements, by reference, the SOON prawsiof CARB'’s in-use off-road diesel
vehicle regulation. The SOON program is desigmedfter fleets incentive funding to achieve
additional NOx reductions above those achievedutiintoCARB’s base regulation. Moyer
Program funds are the source of the SOON incemtinds and their use is regulated by Moyer
guidelines developed by CARB and the AQMD. Theedl@wment of the guidelines assumed
that SOON (Moyer) funded projects will be at or méreeir normal engine rebuild cycle. Costs
associated with the engine rebuild are not incluteoyer funded repower projects where
equipment is fitted with newer, cleaner enginethay would have been incurred by the fleets in
any case. PR 2449 will result in 12 tons per dady©x reductions by 2014.

The SOON Program is designed slightly differentigni the traditional Moyer Program and
requires eligible fleets to apply for funding tgosver vehicles that are not needed to comply
with the CARB’s base regulation (i.e., are surptusloyer funding can only be used to obtain
surplus emission reductions). Because of thisireoent, it is possible that some of the
vehicles that receive SOON funding may not be tiezr normal rebuild time when they receive
SOON funding, and because the SOON funding doesokide the cost of the rebuild when a
vehicle is repowered, the fleet owner will essdlytibear the cost for a rebuild sooner than its
normal operation.

To better understand the effects of this additioc@dt on fleet owners, two scenarios were
developed to reasonably assess the economic impPtR 2449. Scenario 1 assumes that PR
2449 causes the 1,300 engines to incur the additamst due to a rebuild which would not occur
otherwise (i.e., all SOON funded engines were atr their normal rebuild cycle when funded).
Therefore, engine owners will have to incur theurkeb cost in order to obtain the Moyer
funding. Scenario 2 assumes that the rebuild ef 1800 engines coincides with the
implementation schedule of PR 2449 and is thusidered a normal business practice and will
result in no additional cost to engine owners.

Under both scenarios, it is assumed that 325 esgimeoff-road diesel vehicles would be

repowered annually from 2008 to 2011 under the S®@dgram. The cost of repowering varies
by engine size. The average incremental (capttadt—funded by the Moyer Program—of

repowering an engine in an off-road diesel vehislestimated to be $92,000, assuming an
average of about 400 hp (CARB, 2008).
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There will be a lapse time between entering a eochtwith a vendor for repowering and

receiving funds from the Moyer Program. It is assed that the lapse time is six months and
owners of the off-road vehicles will exercise eeliof credit at the prime rate (six percent on
February 13, 2008) plus two percent to cover thst @ repowering during the six-month

period! The total interest payment would be $1.2 millionrepowering 325 engines. It is also

assumed that for each repowered engine, its owilleinaur an additional $100 administrative

cost (funding application preparation and compl@ptan reporting). This amounts to $32,500
per year from 2008 to 2011.

The SOON provision requires that a fleet (facilitggntify engines that could provide surplus
emission reductions to the statewide regulatioe.,(iengines not needed to be modified or
replaced to meet the NOx requirements of the réigalauring the SOON contract life). Should
the vehicle receive SOON funding and implement Ni@luction projects (e.g., repowering), the
engine’s pre-modified emission levels must be assufor the length of the SOON contract
period (7 years) for the purpose of demonstratmgpuliance with the state regulation. At the
conclusion of the contract, the engine’s actualssion levels can then be used to determine
compliance with the base regulation. This requéetmensures that the fleet's emissions
reductions under the SOON Program are surplusdsethhat would have occurred under the
state regulation. For example, if SOON fundinguged to repower a Tier O (uncontrolled)
engine to a Tier 3 (cleanest technology availabigine in 2008, the Tier 0 emission levels will
be used for that engine to determine the fleetmpl@mnce with the state regulation each year
through 2014. In 2015 the engine’s actual emissswel (Tier 3) will be used to determine
compliance with the state regulation, and, as stiehengine will now not need to be modified
until 2018 or later. Without the SOON funding tiheet owner would have had to modify the
engine in 2015. This extension in modifying theiae yields cost savings for the fleet owner
when compared to engines that did not receive S@@ing.

Existing Moyer Program

Table 1 shows the projects on which the $120 milfionding under the Moyer Program from

2008 to 2011 is expected to be spent if the SOQgM®mM is not adopted. The information on
funding in Table 1 is based on similar projectsdieth in the past. It is possible that the funding
level for each category may vary. In 2008, the $80ion funding is assumed to be used for
trucks and school buses only. Every year from 2002011, the $30 million will be spent on a

variety of projects.

! http://www.bankrate.com/brm/ratewatch/leading saisp.
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Table 1
Moyer Program Funding by Category without SOON
2008 2009-2011
Unit
Funding Category Cost Unit Funding Unit Funding
On-road LNG Truck Replacement $30,000 500 $15,@mw|0
On-road Trucks (PM) Retrofit $11,000 340  $3,700,0
On-road Trucks (PM+NOx) Retrofit ~ $20,000 50  $D MO
Ammonia for On-road Trucks $1,000 60 $60,000
Construction Repower $78,900 38  $3,000,000
Construction Retrofit $20,000 50 $1,000,000
Marine Vessel Repower $400,000 5 $2,000,000
Locomotive Repower $750,000 4  $3,000,000
Transit Bus Repower $20,000 250  $5,000,000
Ag Pump Replacement $29,400 n7 $500,000
Truck APU Retrofit $5,000 300 $1,500,000
Cargo Handling Equip Retrofit $100,000 50 $5,000,
School Bus Replacement $135,000 89 $12,015/000 248,248,000
School Bus Retrofit $19,900 150 $2,985,4J00 38 N8GO
Total $30,000,000Q $30,000,000

Except for school buses where the Moyer fundingligpensed immediately, the lapse time
between entering a contract with a vendor for reggovg, retrofit, or replacement and receiving
funds from the Moyer Program is assumed to be sxths, during which equipment owners
will exercise a line of credit at the prime rateipltwo percent to cover the interim cost. The
total interest payment would be $0.6 million in 80&@nd $1 million per year from 2009-2011.
Furthermore, each vehicle owner will incur an addal $100 per vehicle to work with
consultants on administering the Moyer Programis &imounts to $73,900 in 2008 and $95,400
per year from 2009 to 2011. Finally, for each sdhous replaced under the Moyer Program, the
subject school district will spend $25,000 to hadfray the replacement cost.

Scenario 1

Scenario 1 assumes that the 1,300 off-road engireers will have to bear the rebuild cost
($16,000 per engine approximately) prior to obtagnthe Moyer funding for the incremental
cost of repowering ($92,000 per engine) becaussetlemgines were not near their normal
rebuild cycle at the time of required repoweringleinthe SOON Program. These same engines
will then have to be repowered to the Tier 4 stathdeeginning in 2018 in order to comply with
the CARB regulation for in-use off-road diesel \&és.

This scenario is evaluated against a base case\ilie$120 million Moyer funding is used for
the projects shown in Table 1 and the 1,300 engim®s result of the fleets’ normal business
practices, will not be rebuilt until 2013. It issumed that 325 engines would be rebuilt each
year in 2013 and 2014, respectively. Beginnin®@1i5, all the 1,300 engines will need to
comply with the CARB regulation, at a rate of 32fgimes per year from 2015 to 2018, and be
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repowered to the Tier 4 standard. The total cosepower a vehicle with a Tier 4 engine is

assumed to be $138,000 per engine. Figure 1 stimvsosts of the SOON Program and the
base case from 2008 to 2025. From 2008 to 201424#H is projected to have a higher

compliance cost than the base case. Howeverpgteotthe SOON Program will be lower than

that of the base case starting in 2015. The adstise SOON Program and the base case will
converge in 2024 and thereafter.

Figure 1
Scenario 1: Cost of Compliance by Year (PR 2449 arishse Case)
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Table 2 shows the cost of the SOON Program by ingldier selected years over the period of
2008 to 2025. The cost between 2008 and 201 2edlsets the additional rebuild cost to engine
owners, the 6-month lapse time between enteringndract for repowering and receiving the
Moyer funding, as well as the cost of administerithg Moyer Program (working with a
consultant). The majority of the cost during theriod is borne by consumers—the source of
the Moyer funding. From 2018 to 2025, the majoatythe cost will accrue to the construction
industry based on annualizing the total repowedaost (including rebuild) to a more stringent
standard at a four-percent real interest rate 8ngkear equipment life.
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Table 2

Scenario 1: Cost of SOON Program by Industry (in nilions of dollars)’

Average Average

Annual Annual

Industry 2008 2011 | (2008-12) | 2018| 2021| (2018-25)

Construction $1.355 $2.759 $2.020 $5.372 $15.869 3.28b
Utilities 0.148| 0.302 0.221 0588  1.786 1.449
Mining 0.233| 0.474 0.347 0923  2.727 2.276
Waste Management 0.063 0.1P9 0.095 0.p52 0|744 10.62
Government 0.085 0.17p 0.126  0.386  0.992 0.828
Consumer 15.000  30.0400 24.000 0.000  0.p00 0/000
Total $16.884| $33.837 $26.809 $7.470 $22.068 $1B41

The cost here also includes the compliance cotteof,300 off-road engines under the state
regulation with the compliance date extended foedhyears. The net cost of adopting the
SOON Program is the cost difference between Tabkeyd 3.

Base Case

Table 3 shows the cost of the existing Moyer Pnogley industry for selected years between
2008 and 2012. The 2008-2012 cost also refle@sstmonth lapse time between entering a
contract for repowering and receiving the Moyerdimg (except for school buses where the
Moyer funding is dispensed immediately), the cdstiong a contractor to administer the Moyer

Program (funding application and annual reportiag)well as the school co-payment for school
bus replacement. The cost between 2015 and 2@i2ttsesthe compliance cost under the CARB
regulation (Title 13, CCR, Section 2449) for th&Q) off-road engines, in addition to the

carryover cost of rebuild in 2013 and 2014 underrtbrmal business practice. The majority of
the cost will accrue to the construction industuying this period.

Table 3
Scenario 1: Cost of Base Case by Industry (in mibins of dollars)
Average Average
Annual Annual
Industry 2008 2011 | (2008-12)| 2015 2021 | (2015-25)

Mining $0.000| $0.000 $0.000  $0.843 $2.888 $2.480
Utilities 0.000 0.000 0.000 0.536 1.838 1.578
Construction 0.00( 0.16P 0.101 49p4 16.805 14,429
Rail Transportation 0.000 0.120 0.0y72 0.g00 0.000 .000
Water Transportation 0.000 0.286 0.171 0.000 0,000 0.000
Truck Transportation 0.65p 0.328 0.3R7 0.000 0.p00  0.000
Transit 0.000 0.203 0.12p 0.000 0.00p0 0.000
Waste Management 0.000 0.000 0.000 0.230 0/788 60.67
Educational Services 0.224 0.217 0.215 0.211 0/211 0.153
Farm 0.000 0.022 0.0138 0.000 0.000 0.000
Government 0.00( 0.00D 0.000 0.306 1.050 0.902
Consumer 15.000  30.040 24.000 0.000 0.p00 0/000
Total $15.874| $31.344 $25.021  $7.080 $23.581 $2 21

SCAQMD 8 April 2008



Proposed Rule 2449 Draft Soeiconomic Report

Scenario 2

Under Scenario 2, the rebuilt of the 1,300 off-resdgjines is assumed to coincide with the PR
2449 requirements. As such, the rebuild cost isiciered a normal business practice, and will
result in no additional cost to the owners of thesgines. The incremental cost of repowering
will be entirely paid for by the Moyer Program. 2018, when the 1,300 engines have to be
repowered to the Tier 4 standard to comply with @%RB regulation, the rebuild cost at that
time is also considered a normal business pradciicd,will result in no additional cost to the
engine owners. However, the engine owners willuewes the burden of cost difference
($117,000 per engine) between repowering and rbuil

Scenario 2 is also evaluated with respect to a tase where the $120 million Moyer funding is
used for projects delineated in Table 1 and th@Q &ngines will begin to comply with the
CARB off-road regulation in 2015, at a rate of 32%gines per year, between 2015 and 2018.
The rebuild cost is considered a normal businesktioe and thus only the incremental
repowering cost ($117,000) is used in the assegsnigégure 2 shows the costs of the SOON
Program and the base case from 2008 to 2025, whiehry similar between 2008 and 2012,
displays the cost delay impacts between 2015 a@@,20hd is identical beginning in 2021.

Figure 2
Scenario 2: Cost of Compliance by Year (PR 2449 ariglhse Case)
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SOON Program

Table 4 shows the cost of the SOON program by imgder selected years over the period of
2008 to 2025. The cost between 2008 and 2012rafkerts the 6-month lapse time between
entering a contract for repowering and receiving Moyer funding as well as the cost of
administering the Moyer Program (working with a soitant). The majority of the 2008-2012
cost is paid for by consumers through vehicle kieg and tire fees. The 2018-2025 cost
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reflects the requirements of the CARB regulationdsguming that one-quarter of the 1,300
engines will be repowered every year between 20t82821. The majority of the cost during
this period will accrue to the construction indystr

Table 4

Scenario 2: Cost of SOON Program by Industry (in mlions of dollars)

Average Average

Annual Annual

Industry 2008 2011 | (2008-12) | 2018| 2021| (2018-25)

Construction $0.886  $0.886 $0.709 $3.372 $13.489 0.95P
Utilities 0.097| 0.097 0.078 0.369  1.475 1.199
Mining 0.000{  0.000 0.000 0.580  2.318 1.884
Waste Management 0.042  0.042 0.033  0.158  0}632 40.51
Government 0.05" 0.055 0.044 0211  0.811 0.661
Consumer 15.000  30.000 24.0p0  0.Q00  0.p00 0/000
Total $16.081| $31.081 $24.865 $4.689 $18.726 $15,21

The cost here also includes the compliance cotteofl,300 off-road engines under the state
regulation with the compliance date extended foedhyears. The net cost of adopting the
SOON Program is the cost difference between Tabbkewd 5.

Base Case

If the SOON Program is not adopted, the $120 nmilNdoyer funding will be used for projects in
Table 1 and the 1,300 off-road engines would beiredq to comply with the CARB regulation
(Title 13, CCR, Section 2449) beginning in 2015heTcost between 2008 and 2012 in Table 5
shows the cost of the existing Moyer Program bysty. The cost also reflects the 6-month
lapse time between entering a contract for repaweand receiving the Moyer funding (except
for school buses where the Moyer funding is dispdnsnmediately), the cost of hiring a
contractor to administer the Moyer Program (fundapglication and annual reporting), as well
as the school co-payment for school bus replacemEné cost between 2015 and 2021 reflects
the compliance cost under the CARB regulation €T1t8, CCR, Section 2449) for the 1,300 off-
road engines. The majority of the cost will acctoethe construction industry based on
annualizing the incremental capital cost of repamge(excluding rebuild cost) at a four-percent
real interest rate and 10-year equipment life.
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Table 5
Scenario 2: Cost of Base Case by Industry (in mibns of dollars)
Average Average
Annual Annual
Industry 2008 2011 | (2008-12)| 2015 2021 | (2015-25)

Mining $0.000| $0.00d $0.000  $0.580 $2.318 $2.
Utilities 0.000 0.000 0.000 0.369 1.475 1.2
Construction 0.00d 0.169 0.101 3.3f2 13.489 11,
Rail Transportation 0.000 0.120 0.0y2 0.00 0.000 .000
Water Transportation 0.000 0.286 0.171 0.000 0.000 0.000
Truck Transportation 0.650 0.328 0.3p7 0.000 0.000 0.000
Transit 0.000, 0.203 0.12p 0.000 0.000 0.¢
Waste Management 0.000 0.000 0.000 0.158 0632 60.
Educational Services 0.224 0.217 0.215 0.211 0{211 0.153
Farm 0.000 0.022 0.0138 0.000 0.000 0.000
Government 0.00( 0.000 0.000 0.211 0.811 0.702
Consumer 15.000  30.000 24.000 0.000 0.p00 0]000
Total $15.874] $31.344  $25.021  $4.900 $18.936 $16|32

JOBS AND OTHER SOCIOECONOMIC IMPACTS

The macroeconomic impact of PR 2449 is examinedhg@aREMI model. The model (version
9.0.3) is used to assess the total socioecononmadta of a policy change. The model links the
economic activities in the counties of Los Angelésnge, Riverside, and San Bernardino. The
REMI model for each county is comprised of a fiveck structure that includes (1) output and
demand, (2) labor and capital, (3) population ambi force, (4) wages, prices and costs, and (5)
market shares. These five blocks are interrelaWdhin each county, producers are made up of
66 private non-farm industries, three governmegtoss, and a farm sector. Trade flows are
captured between sectors and borders as well assacounties and the rest of U.S. Market
shares of industries are dependent upon their ptqolices, access to production inputs, and
local infrastructure. The demographic/migratiomponent has 160 ages/gender/race/ethnicity
cohorts and captures population changes in bidgeths, and migration.

The assessment herein is performed relative tea tase without Proposed Rule 2449 (SOON).
Direct effects of the SOON Program and the base, gaspectively, have to be assessed and
used as inputs to the REMI model in order for theedet to assess the total (direct, secondary,
and induced) impacts for all the actors in the foamnty economy on an annual basis and across
a user-defined horizon (2008 to 2025).

Direct effects of the SOON Program are the addiliosales of rebuild parts, repowering
equipment and the associated installation cost¢alse of administering the Moyer Program, the
interest payment on the line of credit, and thgdoe consumer expenditures (vehicle licensing
and tire fees in the Moyer Prografm).Additional parts and equipment sales as well as
installation will benefit the industries of wholésatrade, machinery manufacturing, and
construction, respectively (installation is assurtetdie one-third of the incremental repowering

The forgone expenditure is also modeled in the base.
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cost). Owners of off-road equipment will work withe professional and technical services
industry on the administration of the Moyer Prograhus resulting in additional sales for this
industry. The bulk of the cost associated withomegring will be paid for by consumers except
for the interest on short-term loans used to siprirepowering projects prior to being fully
reimbursed by the Moyer Program. The rebuild, rege payment, and administration of the
Moyer Program will constitute an additional costdaing business for the owners of off-road
vehicles. The additional expenditures and salesaliocated to the four counties based on the
population, employment, or output in each county. 2018, as the engines under the SOON
program begin to comply with the CARB regulation @fftroad engines, the owners of these
engines will be solely responsible for the totadtoof meeting the more stringent standard under
this regulation.

Under the base case, the Moyer funding will becalled to a number of on- and off-road
equipment categories based on similar projectsddrnilstorically. The owners of the equipment
(respective industries such as the sector of ttrasksportation for truck APU retrofit) will face
the additional cost of doing business for the &geron their short-term loans and the
administration of the Moyer Program, in addition tteeir share of the co-payment. The
additional cost of doing business (for the opesateith equipment in Table 1) is distributed to
the four counties based on sectoral employment, (thg sector of educational services for
school buses), cash value of crop and livestockagpicultural pumps, and the number of rail
yards for locomotives. The industries of machinemyanufacturing, motor vehicle
manufacturing, construction, and professional amchriical services will benefit from the
additional demand for their products and servicés later years, the compliance of the off-road
engines with the CARB regulation (assuming the SQ@odyram is not adopted) will lead to
additional cost of doing business to the ownerthee engines and additional demand for the
products and services provided by the industriesyathinery manufacturing and construction.
These direct effects are distributed to the foumt@s according to their population.

Job Impacts of Scenario 1

PR 2449 is projected to result in fewer forgonesjtdian the base case. Tables 6 and 7 show the
job impacts by industry for PR 2449 and the basee a@lative to the baseline economic
projection in the four-county area between 2008 2025. PR 2449 is projected to result in 317
jobs forgone, on average, between 2008 and 202k wie jobs forgone for the base case are
estimated to be 449. The construction, manufagjurand wholesale trade industries are
projected to gain jobs during the years when invests in repowering, retrofit, or replacement
are made (2008-2011 and 2013-2018 for the base aade2008-2011 and 2018-2021 for PR
2449). Job impacts between PR 2449 and the bagedeaing the period of 2008-2011 reflect
the differences in investment projects betweenr@dfd engines under SOON (repowering only)
and those in Table 1 (repowering, retrofit, andaegment). Repowering would result in more
investment expenditures to stay local than retrafil replacement projects and thus more
positive job impacts. This is because installateord parts required for repowering can be
supplied locally while the majority of suppliersreftrofit and replacement engines are outside of

% As with the SOON case, the construction indusemydiits from installation associated with repowgritNo
installation cost is assumed for engine or vehietsofit and replacement.
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southern California. Therefore, on average, thaee fewer jobs forgone under the SOON
Program than under the base case as more posibigeoffset negative jobs from the additional
cost of doing business. The job impacts during822d21 for PR 2449 are similar to those
during 2015-2018 for the base case because PR ®&d48l allow engines to extend their

compliance with the CARB off-road regulation bydbryears. Additionally, there are some
carryover cost impacts of off-road engine rebuioinf 2013-2014 under the normal business
practice for the base case.

Table 6
Scenario 1: Job Impact of PR 2449 by Industry
Average
Average Annual
Annual Baseline (2008-
Employment 2009| 2011| 2021 2022 (2008-2025) 2025)

Forestry, Fishing, Other D 0 {1 1 0 22,721
Mining 0 0 -2 -2 -1 11,332
Utilities -1 -2 -2 -3 -1 30,436
Construction 53 37 31 -7P -1 587,075
Manufacturing 13 g -1( -48 -11 794,943
Wholesale Trade 12 i -1 -26 -4 447,779
Retail Trade -59 -64 -52 -8l -43 1,064,503
Transp, Warehousing -b 6 19 -15 -7 330,663
Information -5 -6 -11] -15 -7 360,778
Finance, Insurance -18 -41 -30 -40 -20 487,434
Real Estate, Rental, Leasing -13 18 48 58 -28 7,80
Profess, Tech Services -11 -17 -38 163 -27 938,220
Mngmt of Co., Enterprises -L 2 14 7 -3 134,237
Admin, Waste Services -16 -21 -41 -63 -28 875,912
Educational Services -14 -15 -18 -5 -13 267,832
Health Care, Social Asst -29 -34 -80 A4 -26 1,1P8,
Arts, Entertain., Recreation 8 19 -11 -15 -8 314,8
Accom, Food Services -43 -46 -46 -64 -33 784,267
Other Services (excl Gov) -34 -37 -38 -52 -27 683,
Government -11 -24 -3y -44 -30 1,157,109
Total -190 -278| -398 -74b -317 10,964,974

"The total is not the same as the sum of individeators since the farm sector is not included.
The sum of individual numbers may not be the sasrtdatotal due to rounding.
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Table 7
Scenario 1: Job Impact of Base Case by Industry
Average
Average Annual
Annual Baseline (2008-
Employment 2009| 2011] 2018 202p (2008-2025) 2025)

Forestry, Fishing, Other 0] 0 41 1 0 22,721
Mining 0 0 -2 -3 -1 11,332
Utilities -2 -2 -2 -4 -2 30,436
Construction 4 -10 29 -10p -22 587,05
Manufacturing 2 0 -10 -59 -19 794,943
Wholesale Trade -12 -1p 11 -32 -10 447,779
Retail Trade -67 -66 -60 -94 -57 1,064,503
Transp, Warehousing -7 8 -10 -19 -1( 330,663
Information -5 -5 -12 -18 -9 360,778
Finance, Insurance -20 -20 -32 -48 -26 487,434
Real Estate, Rental, Leasing -11 412 50 72 -37 7,880
Profess, Tech Services -17 -20 -38 179 -37 938,220
Mngmt of Co., Enterprises -2 2 14 9 -4 134,237
Admin, Waste Services =21 -23 -43 -¥9 -39 875,912
Educational Services -15 -16 -21 -81 -18 267,832
Health Care, Social Asst -33 -36 -81 -63 -3 1,198,
Arts, Entertain., Recreation 18 18 -12 -18 -10 814,
Accom, Food Services -4f7 -45 -50 -4 -4 784,267
Other Services (excl Gov) -37 -36 -42 -58 -3% 688,P
Government -13 -26 -38 -65 -39 1,157,109
Total -313| -345| -429 -916 -449 10,964,974

"The total is not the same as the sum of indivigeators since the farm sector is not included.
The sum of individual numbers may not be the sasrtbatotal due to rounding.

Job Impacts of Scenario 2

PR 2449 is projected to result in fewer forgonesjttan the base case. Tables 8 and 9 show the
job impacts by industry for PR 2449 and the basee a@lative to the baseline economic
projection in the four-county area between 2008 202b. PR 2449 is projected to result in 240
jobs forgone, on average, between 2008 and 202k wie jobs forgone for the base case are
estimated to be 381. The construction and marwiagt industries are projected to gain jobs
during the years when investments in repoweriniofie or replacement are made (2008-2011
and 2015-2018 for the base case; and 2008-2012@1b8-2021 for PR 2449). Job impacts
between PR 2449 and the base case during the pafridd08-2011 reflect the differences in
investment projects between off-road engines urf@ON (incremental cost of repowering
only) and those in Table 1 (repowering, retrofitdaeplacement). Repowering would result in
more investment expenditures to stay local tharofietand replacement projects. This is
because installation and parts required for repmgeran be supplied locally while the majority
of suppliers of retrofit and replacement enginesauitside of southern California, thus resulting
in more positive job impacts. Therefore, on averdgere are fewer jobs forgone under SOON
than under the base case as more positive jobstaffsgative jobs from the cost of doing
business. The job impacts during 2018-2025 for2RB9 are similar to those for the base case
except that the former are delayed for three ye@hss is because PR 2449 would allow engines
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to extend their compliance with the CARB off-roagbulation by three years. For example,
there are 320 jobs forgone in 2021 under SOON pss#gu to 330 jobs forgone in 2018 under
the base case.

Table 8
Scenario 2: Job Impact of PR 2449 by Industry
Average
Average Annual
Annual Baseline
Employment 2009| 2011| 2021 2022 (2008-2025) | (2008-2025)
Forestry, Fishing, Other D 0 0 1 0 22,721
Mining 0 0 -1 -2 -1 11,332
Utilities -1 -1 -2 -3 -1 30,434
Construction 55 39 40 -6P 8 587,0V5
Manufacturing 13 10 -3 -39 -5 794,943
Wholesale Trade -9 -10 -13 -21 -9 447,779
Retail Trade -59 -57 -44 -6P -34 1,064,503
Transp, Warehousing -b 5 18 -13 -5 330,663
Information -5 -5 -9 -12 -5 360,778
Finance, Insurance -18 -18 -24 -B4 -15 487,434
Real Estate, Rental, Leasing -11 413 38 48 -20 7,80
Profess, Tech Services -12 -15 -30 151 -20 938,220
Mngmt of Co., Enterprises -L 2 13 6 -2 134,237
Admin, Waste Services -16 -19 -34 -52 -21 875,912
Educational Services -183 -13 -16 -p2 -10 267,832
Health Care, Social Asst -29 -32 -25 -B7 -21 1,1P8,
Arts, Entertain., Recreation -8 18 9 -13 -6 318,84
Accom, Food Services -4p -41 -39 -55 -27 784,267
Other Services (excl Gov) -34 -32 -32 -45 -22 683,9
Government -11 -22 -28 -34 -23 1,157,109
Total -206 -243  -320 -628 -240 10,964,974

"The total is not the same as the sum of individeators since the farm sector is not included.
The sum of individual numbers may not be the sasrtbatotal due to rounding.
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Table 9
Scenario 2: Job Impact of Base Case by Industry
Average
Average Annual
Annual Baseline
Employment 2009| 2011| 2018 202P (2008-2025) | (2008-2025)
Forestry, Fishing, Other D 0 0 1 0 22,721
Mining 0 0 -1 -3 -1 11,337
Utilities -2 -2 -2 -3 -2 30,436
Construction 4 -10 44 -8l -13 587,075
Manufacturing 2 0 -3 -4 -14 794,943
Wholesale Trade -12 -1p -14 -26 -14 447,779
Retail Trade -67 -64 -46 -7\ -49 1,064,503
Transp, Warehousing -7 -8 18 -15 -8 330,663
Information -5 -5 -9 -14 -8 360,778
Finance, Insurance -20 -20 -25 -B9 -22 487,434
Real Estate, Rental, Leasing -11 412 40 58 -30 7,880
Profess, Tech Services -17 -20 -30 164 -31 938,220
Mngmt of Co., Enterprises -2 2 13 7 -3 134,237
Admin, Waste Services -2 -23 -35 -64 -33 875,912
Educational Services -1b -16 -17 -5 -15 267,832
Health Care, Social Asst -33 -36 -25 -44 -29 1,128,
Arts, Entertain., Recreation 8 18 -10 -15 -8 344,38
Accom, Food Services -4i7 -45 -40 -60 -37 784,267
Other Services (excl Gov) -37 -36 -83 -48 -30 683,9
Government -13 -26 -3P -54 -34 1,157,109
Total -313 -345| -330 -746 -381 10,964,974

"The total is not the same as the sum of indivigeators since the farm sector is not included.
The sum of individual numbers may not be the sasrtbatotal due to rounding.

Competitiveness Impact of Scenario 1

The additional compliance costs resulting from RPR2and the base case would increase the
cost of production of the affected industries ie&ato their national counterparts. Changes in
relative production costs would thus be a goodcaidir of changes in relative competitiveness.
The magnitude of the impact depends on the sizedavmdisification of, and infrastructure in a
local economy as well as interactions among indsstr A large, diversified, and resourceful
economy would absorb the impact with relative ease.

Table 10 shows the impacts on the cost of prodadipindustry. An index of O indicates that

there is no change in the cost of production netatto the rest of the U.S. An index of above or
below 0 means that the cost of production in the-funty areas resulting from PR 2449 or the
base case is higher or lower, respectively, thahiththe rest of U.S. The impacts are larger in
later than earlier (2008-2011) years because tlfectafl industries will have to pay the

incremental repowering cost beginning in 2015 artbwn in order to comply with the CARB

off-road regulation. The 2008-2011 impacts arehéigand more concentrated in a few
industries under SOON than under the base case.in@ihstries with higher cost impacts tend to
have relatively large increases in the cost of petidn. It is projected that the highest increase
in the cost of production would occur in the minindustry, for example, at approximately 0.02

SCAQMD 16 April 2008



Proposed Rule 2449 Draft Soeiconomic Report

percent relative to its counterpart in the resthef U.S. under SOON and 0.04 percent under the
base case in 2019.

Table 10
Scenario 1: Impact on the Cost of Production by Indstry
SOON Base Case

Industry 2009 2011 2019 2022 2009 2011 2019 2022
Forestry, Fishing, Other 0.000% 0.000% 0.00P% (@6(P2D.000%| 0.000% 0.003% 0.003M
Mining 0.005%| 0.007% 0.020% 0.033p®.000%| 0.000% 0.037% 0.044M0
Utilities 0.002%| 0.003% 0.009% 0.015p®.000%| 0.000% 0.017% 0.020P6
Construction 0.003% 0.004% 0.012% 0.02p%000%| 0.000% 0.022% 0.027P%
Manufacturing 0.000% 0.000% 0.002% 0.003%.000%| 0.000% 0.003% 0.004P0
Wholesale Trade 0.000% 0.000% 0.002% 0.04204000%| 0.000% 0.002% 0.003P6
Retail Trade 0.001% 0.001% 0.002% 0.00§%000%| 0.000% 0.004% 0.005P%
Transp, Warehousing 0.000% 0.000% 0.002% 0.002002%| 0.002% 0.003% 0.002Po
Information 0.001% 0.001% 0.004% 0.004%.000%| 0.000% 0.006% 0.008p%
Finance, Insurance 0.001% 0.001% 0.003% 0.00£000%| 0.000% 0.004% 0.005p6
Real Estate, Rental, Leasing 0.001% 0.001% 0.006%0980]| 0.000%| -0.001% 0.010% 0.012p6
Profess, Tech Services 0.000% 0.000% 0.002% 0.008%W00%| 0.000% 0.003% 0.004P0
Mngmt of Co., Enterprises 0.000% 0.001% 0.00P% ¥6) 0.000%| 0.000% 0.003% 0.004p6
Admin, Waste Services 0.001% 0.001% 0.002% 0.01)4%)00% 0.000% 0.004% 0.005P0
Educational Services 0.001% 0.001% 0.002% 0.003002%| 0.0029% 0.005% 0.0066
Health Care, Social Asst 0.000p6 0.000% 0.002% Q®OPD.000%| 0.000% 0.003% 0.003p6
Arts, Entertain., Recreation 0.0016 0.001% 0.003900%P06| 0.000%| 0.000% 0.006% 0.007P6
Accom, Food Services 0.001% 0.001% 0.00P% 0.003H00%| 0.000% 0.004% 0.005p6
Other Services (excl Gov) 0.001p6 0.001% 0.0083% 4}1/6){) 0.000%| 0.000% 0.005% 0.0060

Changes in production costs will affect prices 0bds sold locally. The relative delivered price
of a good is based on its production cost and ridwesportation cost of delivering the good to
where it is consumed or used. The average prieegafod at the place of use reflects prices of
the good produced locally and imported elsewhéFable 11 shows the impacts on prices (in
terms of percentage change) by industry relativiésteounterpart in the rest of the U.S. for PR
2449 and the base case. The construction indigsprojected to face higher increases in prices
than the rest of the industries because 72 peateht affected 1,300 off-road engines belong to
the construction industry. The impacts on priaesmaore similar between PR 2449 and the base
case in later than earlier (2008-2011) years. Z6@8-2011 price impacts are also more
concentrated in a few industries under SOON thatleunthe base case. The construction
industry has the highest percentage increase iivedetl prices, which is, for example,
approximately 0.02 percent relative to its courderm the rest of the U.S. in 2022.
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Table 11
Scenario 1: Impact on Delivered Prices by Industry
SOON Base Case

Industry 2009 2011 2019 2022 2009 2011 2019 2022
Forestry, Fishing, Other 0.000% 0.000% 0.000% O@6(®.000%| 0.000% 0.001% 0.000p6
Mining 0.001%| 0.001% 0.004% 0.007p®.000%| 0.000% 0.007% 0.007Po
Utilities 0.002%| 0.002% 0.007% 0.012p®©.000%| 0.000% 0.013% 0.012%
Construction 0.003% 0.004% 0.012% 0.020%000%| 0.000% 0.023% 0.022P6
Manufacturing 0.0009 0.000% 0.001% 0.002%.000%| 0.000% 0.002% 0.002P6
Wholesale Trade 0.000% 0.000% 0.001% 0.04204000%| 0.000% 0.002% 0.002po
Retail Trade 0.001% 0.001% 0.002% 0.00§#000%| 0.000% 0.004% 0.004Po
Transp., Warehousing 0.000p6 0.000% 0.001% 0.0022001%| 0.001% 0.002% 0.002P6
Information 0.001% 0.001% 0.003% 0.004%.000%| 0.000% 0.005% 0.004%0
Finance, Insurance 0.001% 0.001% 0.002% 0.004000%| 0.000% 0.004% 0.004Po
Real Estate, Rental, Leasing 0.001% 0.001% 0.006%0996| 0.000%| -0.001% 0.010% 0.009p6
Profess, Tech Services 0.000% 0.000% 0.002% 0.008%00%| 0.000% 0.003% 0.003Pb
Mngmt of Co, Enterprises 0.000% 0.000% 0.00P% 00(20.000%| 0.000% 0.003% 0.002p6
Admin, Waste Services 0.001% 0.001% 0.00R2% 0.0(1)4%)00% 0.000% 0.004% 0.004P%0
Educational Services 0.000% 0.001% 0.00P% 0.00FH02%| 0.00294 0.004% 0.004Mo
Health Care, Social Asst 0.000p6 0.000% 0.002% O®OPD.000%| 0.000% 0.002% 0.002pb
Arts, Entertain., Recreation 0.001P4 0.001% 0.003%00%%6| 0.000%| 0.000% 0.006% 0.005p6
Accom, Food Services 0.000% 0.001% 0.002% 0.003H00%| 0.000% 0.003% 0.003po
Other Services (excl Gov) 0.001P6 0.001% 0.003% 4%)1) 0.000%| 0.000% 0.004% 0.004P6

Competitiveness Impact of Scenario 2

Table 12 shows the impacts on the cost of prodadiioindustry. The impacts are larger in later
than earlier (2008-2011) years because the affenthdtries will have to pay the incremental
repowering cost on their own in order to complyhwvihe CARB off-road regulation. The
increase in the cost of production is more conegedrin a few industries in earlier years under
SOON than under the base case. The industrieshigtier cost impacts tend to have relatively
large increases in the cost of production. Itriggrted that the highest increase in the cost of
production would occur in the mining industry atpegximately 0.03 percent relative to its
counterpart in the rest of the U.S. in 2019.
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Table 12
Scenario 2: Impact on the Cost of Production by Indstry
SOON Base Case

Industry 2009 2011 2019 2022 200¢ 2011 2019 2022
Forestry, Fishing, Other 0.000% 0.000% 0.001% C@A0D.000%| 0.000% 0.002% 0.002p6
Mining 0.002%| 0.002% 0.015% 0.028p40.000%| 0.000% 0.029% 0.027%
Utilities 0.001%| 0.001% 0.007% 0.013p®.000%| 0.000% 0.014% 0.013p6
Construction 0.001% 0.001% 0.009% 0.01y®000%| 0.000% 0.018% 0.0176
Manufacturing 0.000% 0.000% 0.001% 0.00P%.000%| 0.000% 0.002% 0.00206
Wholesale Trade 0.000% 0.000% 0.001% 0.00294000%| 0.000% 0.002% 0.002po
Retail Trade 0.000% 0.000% 0.002% 0.00B%,000%| 0.000% 0.003% 0.003p6
Transp, Warehousing 0.000% 0.000% 0.001% 0.00Z2002%| 0.002% 0.002% 0.002p6
Information 0.000%4 0.000% 0.003% 0.004%.000%| 0.000% 0.005% 0.005%
Finance, Insurance 0.000% 0.000% 0.002% 0.00FH00%| 0.000% 0.004% 0.003p6
Real Estate, Rental, Leasing  0.000% 0.000% 0.004%080| 0.000%| -0.001% 0.008% 0.007%
Profess, Tech Services 0.000% 0.000% 0.002% 0.00Q%00%| 0.000% 0.003% 0.002po
Mngmt of Co., Enterprises 0.000% 0.000% 0.001% 2A( 0.000%| 0.000% 0.002% 0.002p6
Admin, Waste Services 0.000% 0.000% 0.00p% 0.09300%| 0.000% 0.003% 0.003pb
Educational Services 0.000% 0.000% 0.00R% 0.003002%| 0.002% 0.005% 0.004p6
Health Care, Social Asst 0.000p6  0.000% 0.001% @©PD.000%| 0.000% 0.002% 0.00206
Arts, Entertain., Recreation 0.000P6 0.000% 0.0039004%| 0.000%| 0.000% 0.005% 0.004Po
Accom, Food Services 0.000% 0.000% 0.00R% 0.00FM00%| 0.000% 0.003% 0.003po
Other Services (excl Gov) 0.000% 0.000% 0.002% 480.000%| 0.000% 0.004% 0.003%

Table 13 shows the impacts on prices (in termseoégntage change) by industry relative to its
counterpart in the rest of the U.S. for PR 2449 tiedbase case. The construction industry is
projected to face higher increases in prices thanrést of the industries because 72 percent of
the affected 1,300 off-road engines belong to thestruction industry. The impacts on prices
are similar between PR 2449 and the base case. cdimgruction industry has the highest
percentage increase in delivered prices, whichpraximately 0.02 percent relative to its
counterpart in the rest of the U.S. in 2019.
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Table 13
Scenario 2: Impact on Delivered Prices by Industry
SOON Base Case

Industry 2009 2011 2019 2022 2009 2011 2019 2022
Forestry, Fishing, Other 0.000% 0.000% 0.000% @AP®M.000%| 0.000% 0.000% 0.000p6
Mining 0.000%| 0.000% 0.003% 0.006p®.000%| 0.000% 0.006% 0.005P6
Utilities 0.001%| 0.000% 0.006% 0.010p®©.000%| 0.000% 0.011% 0.010%0
Construction 0.001% 0.001% 0.009% 0.01y%000%| 0.000% 0.018% 0.017P6
Manufacturing 0.0009 0.000% 0.001% 0.001%.000%| 0.000% 0.002% 0.001P6
Wholesale Trade 0.000% 0.000% 0.001% 0.04204000%| 0.000% 0.002% 0.002p6
Retail Trade 0.000% 0.000% 0.002% 0.00B%000%| 0.000% 0.003% 0.003p6
Transp., Warehousing 0.000%%6 0.000% 0.001% 0.00D001%| 0.001% 0.001% 0.001P6
Information 0.000% 0.000% 0.002% 0.004%.000%| 0.000% 0.004% 0.004%0
Finance, Insurance 0.000% 0.000% 0.002% 0.00F600%| 0.000% 0.003% 0.003p6
Real Estate, Rental, Leasing 0.000% 0.000% 0.004%0806| 0.000%| -0.001% 0.008% 0.007p6
Profess, Tech Services 0.000% 0.000% 0.001% 0.002%00%| 0.000% 0.002% 0.002p6
Mngmt of Co, Enterprises 0.000% 0.000% 0.001% O00(20.000%| 0.000% 0.002% 0.002P6
Admin, Waste Services 0.000% 0.000% 0.00R% 0.0(I)I}%)OO% 0.000% 0.003% 0.003Po
Educational Services 0.000% 0.000% 0.00P% 0.00Z802%| 0.00294 0.004% 0.003M6
Health Care, Social Asst 0.000p6 0.000% 0.001% O®PD.000%| 0.000% 0.002% 0.002p6
Arts, Entertain., Recreation 0.0006 0.000% 0.0039004P6| 0.000%| 0.000% 0.005% 0.004P6
Accom, Food Services 0.000% 0.000% 0.002% 0.003}H00%| 0.000% 0.003% 0.002po6
Other Services (excl Gov) 0.000p6 0.000% 0.002% 3)’/6)1) 0.000%| 0.000% 0.004% 0.003P6

FLEET SPECIFIC ANALYSIS

To investigate the economic effects of the SOONy@m on individual fleets, fleet data for 18
fleets over 20,000 hp was used to determine ttierdiice in compliance costs with and without
implementation of PR 2449. The fleet data wasionbthfrom CARB surveys and is the same
information used by CARB to estimate the economid air quality impacts of their in-use off-

road diesel equipment regulation (ARB, 2007a). Thket characteristics varied considerably
and are expected to adequately represent the thiastics of most fleets subject to the
requirements of the SOON Program. The fleets'l tad@sepower ranged from just over 20,000
to 211,000 hp, and the average horsepower ranged dpproximately 120hp to almost 500hp.
The average fleet ages ranged from 7 to 21 yeadstheir equipment count ranged from a low
of 69 vehicles to a high of 1100 vehicles. Spedataracteristics of each fleet utilized in this
analysis are shown in Table 14.
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Table 14
Fleet Characteristics for SOON Program Analysis

Fleet Vehicle Count Average Age Average HP Total HP
1 1046 11.6 201.9 211,174
2 663 9.4 274.6 182,073
3 758 6.7 240.0 181,927
4 296 17.2 464.5 137,496
5 288 13.5 469.9 135,327
6 1100 13.3 117.3 129,070
7 229 13.2 497.1 113,847
8 904 11.1 121.5 109,816
9 223 13.4 472.9 105,455
10 289 7.8 281.3 81,307
11 242 13.0 325.2 78,694
12 320 10.8 150.7 48,216
13 114 19.1 419.9 47,867
14 101 19.4 413.5 41,759
15 88 20.8 416.3 36,633
16 101 19.0 350.2 35,368
17 69 18.1 407.9 28,145
18 160 10.2 135.7 21,716

Each fleet was modeled using two scenarios. Tisedcenario modeled the fleet’'s compliance
actions needed to meet the requirements of CARRBse lregulation. The second scenario
modeled the fleet's compliance actions needed tet e requirements of the SOON Program.
Fleet actions were kept consistent by followingaations protocol based on most likely fleet
actions. For example, the oldest vehicles arefitbe vehicles turned over to meet the NOXx
requirements of the regulation and the newest lehiare retrofitted first to meet the PM
requirements of the regulation. Additionally, t@m realistically model the fleet actions, each
fleet on average was assumed to receive fundingcaimiplement a total of approximately 4,000
hp of SOON projects. While the SOON program rezgpiifleets to submit applications for a
sufficient number of projects to meet the morengeent SOON NOX targets, it is expected that a
smaller number of projects will be funded. Anadysidicates that approximately 1300 engines
or about 500,000 hp will need to be repowered placed to meet the 12 TPD of NOx reduction
goal of the SOON program. With the largest 10036 SOON eligible fleets operating in the
district, it is anticipated that on average eaektfiwill receive SOON funding for approximately
4,000 hp of projects, which was assumed for thadyeis.

In both scenarios, the fleets’ vehicles were trdakach year from 2009 through 2021 (the end of
the regulation) and actions taken on each vehide=wecorded. Costs associated with each
action were calculated using the same assumpt@nsefv vehicle costs, repowering costs, and
retrofit costs as those used by CARB in their asialye.g. $270 per horsepower total repower
costs) (ARB, 2007b). SOON projects were fundethatrepower costs (i.e. vehicles under 250
hp were assumed to be replaced new, but SOON fgndas estimated at $230/hp). The

repowering and retrofit costs are consistent witlosé seen in the most recent Moyer
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applications for this type of equipment. Eachtfeeompliance cost for each scenario (with and
without the SOON program implemented) were thenmsathacross three ranges of years (2009-
2012, 2013-2016, and 2017-2021) and compared. fildterange (2009-2012) corresponds to

the initiation of SOON funded projects. The midd@ge (20013-2016) corresponds to SOON
contract period where all SOON funded engines sseraed to be emitting at their pre-modified

emission levels for the purposes of complying wiith base regulation requirements. The last
range (2017-2021) corresponds to the end of theNs@@ntract period and the SOON engines
re-enter the fleet and their actual emission raie loe used to determine compliance with the
base regulation.

The results for each fleet are shown in Tablesrid ¥ below. Table 15 shows the percent
difference between the cost to the fleet for th@8Iscenario and the base scenario. A positive
number indicates that the SOON scenario showecehigbsts for that period. Similarly, Table
16 shows the effects on the fleets in terms ofestenated costs (not the percent difference) the
fleet would incur for each scenario. Both tablieeve that in the early year range, almost all of
the fleets show higher compliance costs associaitdthe SOON Program (as represented by
the positive percent and cost differences). Mucthis cost increase can be attributed to the 15
percent co-pay requirement of the SOON fundingthi cost is considered part of the normal
business practices, then the cost differencesaresiliest years are not significant for many of
the fleets. For the middle year range, the cdstrénces are substantially higher and under the
SOON scenario almost all fleets see increased wdsta compared to non-SOON scenario run.
This is consistent with the design of the SOON progin that SOON funded vehicles must be
assumed to remain at their pre-modified emissioel¢éefor the life of the SOON contract to
ensure that the base regulation will obtain theeetgrl emission reductions. This quirement
would also result in additional NOx reductions frehe SOON Program to meet the Basin’s
attainment needs. In addition, this may appeaesolt in fleets having to identify additional
vehicles to meet the base regulation in this tiame. However, in the later year time frame
(2017-2021) most fleets show a reduction in conmgkacosts as the SOON funded vehicle’s
contract ends and the vehicle’s actual emission igatised to determine the fleets’ compliance
with the base regulation. Almost all fleets sesgmificant cost reduction in the later years that
results in an overall cost savings over the lifah@ regulation, demonstrating that the SOON
Program will actually benefit the fleets and redtiveir cost of complying with CARB’s base
regulation.

While a small number of fleets appear to realizerdased costs associated with the SOON
Program over the life of the regulation, it mustdmephasized that these results are based on one
possible compliance pathway for each fleet, antl teny pathways are available to the fleets
due to the flexibility inherent in the regulatiorstaff believes that for the fleets that showed a
SOON Program cost increase, an alternative approaudla be taken that would show a benefit
similar to that demonstrated by the other fleetshis analysis. To summarize, in almost all
cases staff believes that the SOON Program implesddoy PR 2449 will result in an overall
cost savings and an overall benefit to fleets saibgeto the SOON requirements.
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Table 15

Percent Cost Difference
[(SOON — Base)/(Base)]
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Percent Cost Difference of SOON Program
Average | Size Size | Average
Fleet| Age # (hp) (hp) 2009-2012 | 20013-2016§ 2017-202[L  Total Cgst
1 12.1 1046 211174 20P 0.520% 1.23% -2.74% -0.]
2 9.7 663] 182071 27p -3.12% 0.24% -3.04% -2.06%
3 7.2 758 181927 24P -2.16% 18.11% -6.38% 0.4
4 17.2 296| 137496 46p 3.49p% 4.54% -8.3R% -1.3
5 14 288| 135327 470 2.90% 4.52% -17.70% -1.9
6 13.3] 1100 129070 117 1.75p6 -0.30% 1.36% 0.85%
7 12.3 229 113847 49f 4.13% 8.20% -23.30% -2.4
8 10.9 904| 109816 121 4.44% 1.03% -16.6R% -3.]
9 14 223| 105454 478 3.25% 6.09% -15.94% -1.1
10 8.3 289 81307 281 -2.59% 18.72% -6.40% 1.80%
11 12.1 242 78694 32b 1.736 12.83% -18.35% -1.]
12 104 320 48216 15[ -2.75P6 -10.63% -9.24% -6.95%
13 19.5 114 47867 42p 7.44% 4.41% -29.2[% -6.4
14 19.9 101 41759 4183 15.13P6 1.73% -29.30% -5.7
15 21.2 88 36633 41p 14.58p6 2.65% -29.00% -6.3
16 21.1 101 35368 35D 6.52P6 9.53% -42.30% -5.4
17 18.5 69 28145 408 4.80%6 51.39% -60.4P% -1.4
18 10.7 160 21716 13p 22.290% 12.70% -24.35% -0.
SCAQMD 23 April 2008



anodvos

Table 16
Costs Comparison of SOON and Base Scenarios

144

Fleet| Averagé Size Size Averagie 2009-2012 20013-2016 2017-2021 Grand
Age (#) (hp) hp Total
Diff
BASE SOON DIFF BASE SOON DIFF BASE SOON DIFF
1 12.1 1046 211174 202 $28.55 $28.70  $0}15 $31.%132.10 $0.39 $31.27 $30.42 -$0.84 -$0.
2 9.7 663 182073 275 $18.05 $17.49 -$0.56 $16.6016.68 $0.04 $19.44 $18.85 -$0.59 -$1.
3 7.2 758 181927 240 $18.47 $18.07 -$0.40  $13.9416.4% $2.52 $26.98 $25.26  -$1.72 $0.4
4 17.2 296 137496 465 $4.91 $5.08 $0[17 $10.01 .4$10 $0.45 $11.80 $10.82  -$0.98 -$0.
5 14 288 135327 470 $7.75 $7.98 $0.p3 $8.58 $8.97 $0.39 $5.87 $4.83 -$1.04 -$0.4
6 13.3 1100 1290710 117 $26.69 $27.16  $0}47 $32.4882.40 -$0.10 [ $26.17 $26.53  $0.36 $0.7
7 12.3 229 113847 497 $8.31 $8.65 $0.34 $5.77  4$6.2 $0.47 $5.77 $4.42 -$1.35 -$0.5
8 10.9 904 109816 121 $21.15 $22.09 $0/94 $24.925.2% $0.26 $19.62 $16.36  -$3.26 -$2.
9 14 223 1054556 473 $6.36 $6.57 $0.p1 $6.70 $7.11 $0.41 $5.11 $4.30 -$0.81 -$0.2
10 8.3 289 81307 281 $8.29 $8.07 -$0.21  $6.44 557.6 $1.21 $8.84 $8.28 -$0.57 $0.4
11 12.1 242 78694 325 $7.53 $7.66 $0[13 $5.06  1$5.7 $0.65 $6.03 $4.92 -$1.11 -$0.3
12 10.4 320 48214 151 $9.63 $9.20 -$0.43  $7.38 0686. -$1.33 | $6.76 $6.22 -$0.54 -$2.2
13 19.5 114 478671 420 $2.20 $2.36 $0[16 $3.40 5$3.5 $0.15 $3.10 $2.19 -$0.91 -$0.5
14 19.9 101 41759 413 $1.86 $2.14 $0.28 $2.96  1$3.0 $0.05 $2.58 $1.82 -$0.76 -$0.4
15 21.2 88 36633 416 $1.65 $1.89 $0.p4 $2.59 $2.66 $0.07 $2.55 $1.81 -$0.74 -$0.4
16 21.1 101 35364 350 $2.52 $2.68 $0)16 $2.96  4$3.2 $0.28 $2.10 $1.21 -$0.89 -$0.4
17 18.5 69 28145 408 $6.74 $7.07 $0.32 $2.76 $4.18 $1.42 $3.20 $1.27 -$1.93 -$0.1
18 10.7 160 21714 136 $5.96 $7.29 $1.33 $9.07  2810. $1.15 $10.22  $7.73 -$2.49 -$0.(
Totals $186.62 $190.15 $3.53 $193.37 $201.85  $8.48 $1978177.23 -$20.19| -$8.18
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NECESSITY TO ADOPT THE RULE TO ATTAIN FEDERAL
STANDARDS

Proposed Rule 2449 will implement the SOON provisid the State regulation for in-use off-
road diesel vehicles. The SOON Program is on@efcbntrol measures in the California 2007
State Implementation Plan for the South Coast AisiB (Basin). The emission reductions from
the SOON program are critical for achieving theefadl annual PM2.5 ambient air quality
standard by 2015 and the 8-hour ozone standard®®¥ i the Basin. Therefore, the adoption
of PR 2449 is necessary for attaining the federddiant air quality standards.

AVAILABILITY AND COST-EFFETVENESS OF ALTERNATIVES T O
THE RULE

This report investigated the impacts on the aftkatedustries with and without the SOON
provisions being implemented. In each case, thgeMfunding was used to achieve additional
reductions in the AQMD. Under the SOON programttfv#i30 million Moyer incentive funding
per year over 4 years), the cost-effectivenessstisnated at $5,000 per ton of NOx reduced.
Without the SOON Program, the Moyer funding will bsed for other on-road and off-road
projects with a cost-effectiveness of up to $16,p60ton of NOx and PM reduced. However,
the resulting emission reductions are not certatabse of the voluntary nature of the traditional
Moyer program, and therefore, there will not be assurance that the needed emission
reductions allocated to the SOON Program in the7 28I will be achieved to meet the Basin’s
attainment needs. In contrast, under PR 2449c¢tefiefleets would have to participate in the
SOON Program and implement projects if awarded ihyathus providing assurance that the
necessary NOXx reductions attributed to this prognalirbe achieved.

An additional alternative was also considered whbe2$30 million Moyer funding (per year

over 4 years) would not be available. Under tltisraative, without the incentive funding, the
necessary emission reductions from the SOON Prowridmot be achieved which would result

in shortfall of emission reductions needed to atttie federal PM2.5 ambient air quality
standard. In addition to the unacceptable advkesdth effects, failure to attain the federal
standard could result in sanctions and loss ofraéwdlions of dollars of federal infrastructure

funding. Therefore, this alternative is not a \gablternative. A number of other alternatives
(including accelerated turnover of vehicles withquiblic funding assistance) were also
evaluated by CARB staff as part of the state reaguiawhich was found not to be feasible
(CARB, 2007a).

RULE ADOPTION RELATIVE TO THE COST EFFECTIVENESS
SCHEDULE

On October 14, 1994, the Governing Board adopteesalution that requires staff to address
whether rules being proposed for adoption are densd in the order of cost-effectiveness. The
2007 Air Quality Management Plan (AQMP) rankedtha order of cost-effectiveness, all of the
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proposed control measures for which costs werettigah It is generally recommended that the
most cost-effective actions be taken first.

PR 2449 would implement the SOON Program whichmes of the control measures in the 2007
State Implementation Plan (SIP) adopted by CARBES@ptember 2007, but not in the 2007
AQMP. However, the cost-effectiveness for this suea was not determined in the 2007 SIP
since the measure was assumed to rely on publdirfgrior implementation.
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